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(54) KHIO**] 7>ft7W^tt5ItXf"^3>*50l»aS^>'J>i'7*D-^^Xf 
(57) Sift] 

[US] *5SWtt, ffi!l©i?^-Kfcfc^ll©$ 
J:©»A#a-y b-v^^>U >^fi^(103)^Sim-r 

5 & » o*ftftt«ai tff «. 

9. 1-109. M) ©7 1/- i, fcSKMtt*"^ h;V©j>-^- 

>x© i -Dtz&3KTjrv>v 

£) 10HJ:0«^^P-fey!J-(105)tS'& 

< tfe i ^o»Dgb«f tBraottstv^fts^-rs 




stilt??*]) y^Tyftit^Mtsfcfectotfeo, #ft^a#i« 

(b) »£©t»©M$}it^«>l'!J y^7>f tft^M^t^!? 

>y y^ryTtit^ MmishtzTyTi-m^m&mttmmzt&rMmts 
JiiaiftroJlfcSffi^fcJi^lGH:, iiie^ffaRS (b) ©4>ft< it 

$ tifc c t t -t 5 ma. 

[111*15] iBflHJ-T'n-fcyjUa, /n^7v/;v/ntytm^ 
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T^-rm^m^, ±tm^^ h/w->-^*si, tmkmmk (t>) 

^ ft IES $ ft 5 Mf*S 6 fcfS*co^ 0 

[»*S8] JiSBfi^^ h/KDv— UlCDl 

y (r^ftfB«^ftsti**6 tiEaw**. 

^ffl^llcomv-^y^co, l Mwm&a^JUt^^ 
±1B«» (a) ©*9igLtt, 

(i) y^yjy^tMttCMffrtst^^ wH^^vrs^ttft 

(ii) ia«fi^3i^iii(7)^/ < e5ig»a^]iisr»»^^^y ytry'r-r 

[11*111] #*«5»|i:*jlt6ttffiV7bH:, SVMcy y^-CfeS 
Waft* 1 0 (cSE*©*fc 



-3- 



[«M14] _kf3jl'ffX7 1 ->'3 FDMA/TDMA^fA© 
3»*« 1 t^V> L 1 3 ©Vvf *bi6»K:Ii«©#ife. 

S-3VT»#^5!f**l 4i^lB«»*fc 

[ff**16] itaaffiX^-v'gXL PHSlf7*nh3;KD»t 

[!if**17] ±mmiB^'r~^3 Vfi, CDMA^fA©-Mffc 

[ft** 1 9 ] ±fBM*"** h^v—^v^»^-fi^-<^ h/KD:x > 

S/— {rl^rofi*^ k/Wi*32-f 5fi** 6 ^WB*»^ffi 0 

[tit**2 1 ] Bl^^ jr^W^-fi*^* ^©aii^l y 

[i«2 2] Jitafi^^ ^v->-^yx©i^^ hyvfi^ 

[!t**2 3] ±tEfi^-<^ h^i^-^v^©!^^ h/vfi, *icjlro 

[1***2 4] ±!Efi^-<^ h^V-^*©*^* h/W4, mftTcro 
H«»7-y^«| (DFT) OS*^^ h^^ffM$n^»**2 0(C|S« 

[it** 2 5] h^<o><—yy*<D&mzj-<? hMX ft 
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( i ) wmmom^t Yfr-zmmcDft^mtim^? b^t L-cstsu 

(ii) JpT^asy hfc#LT*J*$ftfc#fi*^* b/U*^ft»rt©*SiE 
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(iii) mfe%m&tfz>&{xmmts:m%--<? h^t, ztoRmmte^ ymc 

(iv) mm^&ttz&ixmmftm^? zn^mtm^t v/v 

( v ) m&Wk 9 M UC *j tf 5 W t * »#Hff»M 5 jg Lfcfc tt 3 WEEK 
t © HO © t $ u y V ^ K*i*Hc* 5 * T?±K»» (ii) , (iii) 
XtF(iv) 

ofctt KSMHfli: *5W#fl 3 0 KiB*0>#8s. 

[»*S3 2 ] Eero^T©ig^S*ti, a--* y y Krarc* 5 , * 

3 3 ] _kiamR£B\ 3 1 i-taa 

«©*&„ 

[fit*S3 7] _hiB^2f-7"v— fryxit, gfao-fe^^-KiWSogfa 



[11*13 9] ±ej&21h/'>— jrv*tt, l»©E35S-rsa*^ b/v 
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[0 0 0 1 ] 

1 9 9 7^1 2M i o Bimmztitc m-£^im^*~>%-$ 

^5fc*»T^^^TW-tr^5a{f^^-i/3>-^^»*^ft(DADI0 TRA 
NSMISSION FROM A COMMUNICATION STATION WITH AN ANTENA ARRAY TO PROVIDE A 
DESIRABLE RADIATION PATTERN)! fc)Si"£:>|£B#fFaMi5 0 8 / 9 8 8 , 5 1 

[0 0 0 2] 

!7^U*Mf^>*^A<D#|fl;:«tK <£ 9 PUB {-S3, Wtl/^ 
[0 0 0 3] 

[**8«] 

h (SU) ll^yh, &lb*X">3^ ADA** 

3V (BS, BTS) lrt&J:5i-fe^7-7^f l/^Hfi/^7A^f)tlt 

afln-a^rowwttf*^, ^-xxT-^a^mwu tJx-sirBtxmwf^ 



[0 0 0 4] 

5ir/Vy — v-^^Aco^od^^Jt*, AMP sSI&^rffiM-f 

5rto^fA, ry->x-^y-^' 7^ • -r b y- • ry 

K-fcTSJ** (ARIB) ^Ifftf^ RCR STD-2 8 (/<-v ; 3^2) , 
1 9 9 5^12^, {CJ^SS^fc^-y-TVW/^xV • WfA 

(phs) /pFa^fiMtsf^^^wrA, mmmmtm<D7 

P-z^-^fA (GSM) T'n h 3;Hrftfflf5f -y^/V^f Affc 9 , n 
(DGSM/uF^/Ht ^©^-U S?-?vW*~- i? 3 > s DCS-1 8 00 tit5 
1. 8GHz^-73y, WCPCS-1 90 0iff5t7^ 9 
GH z/^— y-^vVfiffv^xA (PCS) ^-^3^^ rjlb3oS:rr 
T-i4GSM© rgjfcj fc#-f5 0 PHSMGSM»li, -«W^2»©atE 

Wf-^y^/v (^aw^^^^/vttft-rs) . whmm^^y*^ (cch) 

tyh, SO'h77^7^f^y^ (TCH) -try h«rffi£-t-5 0 TCHty 

feco^fRjf-^y^/WSr^feo CCHir^S, :/n— K^f-v* hffifj«^^^ 
a- (bcch) , ^-j?y^fty*^ (pch) N xt/r --eti^jJiff/^ 

tro#it«SPfty^^^tf. BCCHte, i/^^A^^^^/K^ffijg 
t3. 2A£t-h©JPA#^*iioM«friail*lcS6flM-S (HPt^n- H* 



[0 0 0 5] 

rtjiig (rf) ^/v^f-SrStM-rscD^r^x-t-r^-^ffiffi-rsrttt, 
a^fcas-cs, rtiibStwmi, #&jwm«:7r fcJMesar 

7~tTV-%:®im~tZ>k, Sfl»«#IT^tx ( s DMA) e^tBTffiir^t) 
, n©»&fcH:, r^^^vj (Bp*,, jiftic^Si|#fir^-fe^ (f 

dma) ^^y-Mcion^zn&m.f-^^^^. mftm^mrt^x (tdm 

A) V^fAfcjsitS^WA^ns; K ^-K^»l#fiT^-ir^ (CDMA) 
^T 1 ^, \C 3— ff, ^VM±TDMA/FDMA^XxAiiiottS^-f A^n 

[0 0 0 6] 
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yytfaZin. ^twSfll^li, ^-x^—is? y^mm^tiZV h^- 

-^(D§:m^mmnmm#-r?>Mmmm(D^mm^^ h/v£*s-t-6o sit 

[0 0 0 7] 

ct, SDMAil^Iitt, irt'ft, tt©f t^/v^fc?) 2A£(loa 

fifty y^^ftu tot, sDMAi^sm fcrnvr* 1 



«f§ 'y^T A (SPATIAL DIVISION MULTIPLE ACCESS WIRELESS COMMUNICATION SYS 
TEMS)J tffi-f 5*«glf*»*B#fFSg5, 5 1 5, 3 7 8 %■ ( 1 9 9 6 ¥ 5 M 
7B%ft)RTf%S5, 6 4 2, 3 5 3 ( 1 9 9 7^6 J? 2 4 BlSff) , ##t 

4© A (SPECTRALLY EFFICIENT HIGH CAPACITY WIRELESS C 

OMMUNICATION SYSTEMS)] tj&f £#«j^F»*H#fFSS 5 , 5 9 2, 4 9 0t 
(1 9 9 7^1^7 0»tf) , ##t LTiil-lK^itfS^-^-^X^ft^* 

aft A (SPECTRALLY EFFICIENT HIGH CAPACITY WIRELESS COMMUNICATION S 
YSTEMS WITH SPATIO-TEMPORAL PROCESSING) J bM~fZ> ftHFr^^HWfFffill 
mo 8/ 735, 520^(1996^10^1 OBfiil) , t LX Z. 

fflV^TflJ8ff^l^^M-f5fci^)«*■^S.0KB(METHOD AND APPARATUS FOR DECISI 
ON DIRECTED DEMODULATION USING ANTENNA ARRAYS AND SPATIAL PROCESSING) J 

bmrri>Mm\^<D^m^ffr^mw,o 8/729, 390-^(1996^10^ 

[0 0 0 8] 

nx%3--v h^T'-?zmmcmisirz>z.b%wte-tz>?>'C\ ^/yft 
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%&tlrz 0 -*tf±, rm&&3fo (nor) j ©^n-K* 

[0 0 0 9] 

^t^CWf dBi^liJ^LT) ©f-7yftif^MLtBf 

<om^tmu^./v mm, ^mtxm^nm) mar u 

5ft-fe**"f[Sv'*7 1 .ATi±, *©^*[B]7'n- K^f^X^^^i/ (3 6 0° © 

artjjsRasna. fct, r^^j fc^5#»Hu &©;&*£ 

fcofcroti-5 0 i) r^iRjj (j N tstsx^. m£±1jfa (nor) fcltisH- 
5 0 2) #t^^Htfflt^7-WfAf(4, 3 6 0° ©*&|£ffl 

iC^L-CNORt'fe^r i:^S*-f5o ^LT3) ir? ^-ft^x A"Cf4, & 

jjfatt. mm&titz±??-[\i («*.tf, 120° ©ir^-i;:o^-c», 12 

[0 0 10] 
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2rffiffl-f3K XiiT^-rru- (miaco*^^W-rSifS£-r5) ©lo© 

S^ftrtt, -tit*. h77>f y?ATmm?*>*MzM\sXmiL<MKm& 
^*.Sfc»fc, ^T^-^*?*s»fM-Si:tli:aflf©TCHaflH!:ttfflS*bS 

[0 0 1 1 ] 

|ttC5^^-y >^©raSSrS/htr-t-5 i 5 t^T ^-©&*^©3£ttll7J© 
[0 0 12] 

sfei/MiX, #ifc© f-A £i£fa LT tf- A^wtfiicffl^-icSfj^s^Jfei- 
t 5 »-a-*{c J; o -CT yrtT \y-<DWM^9- r. i % T?# 5. 

ifcjj'fe (ORTHOGONALIZING METHOD FOR ANTENNA PATTERN NULLFILLING) J bMT& 
^m^ff^5, 649, 2 8 7f (1 9 9 7^7fl 1 5 035??) tt, T^X^T 
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Six, ^LTlOJiUiC0#!|f)^7 1 ->'g>iC^V^S{HSix5„ #CWT\ 
[0 0 13] 

IfSrJPA^asy h^Stt-S. tt^PW&m («a.tfE£fc) Sr^tiir-f 
lot, ^©&«#irm, r>ftTw-©l#©7yfti^^W# 

[0 0 14] 

[5&^roW^] 

^SHt*«6ftlitti-5rfcT?*)5, £*fti«, aft^x-^a v©|5Hrt-ev^ 



-15- 



5. 

[0 0 15] 

ntyf©i&) loK±©ffi^nirj/f-^fci5, £*ft»m, 
{I^-»^I^ffTEfe#i9S-rr fcSr^ #S«fi, (a) l»©ff^*3#ft 
TS*#(t1-5- -Er LT (b) #«yn$ixfc^^^y ^^T^y-fm 
a^Wtt, <J>*< tt> lowlS^SL^liBf^w-fe^^-rt^ffMW^E^FJfM 

-^rWV^ft, lOWjf^n-fe-yfMc^^ryn^yA^HtTi-Srtlrj; 
[0 0 16] 



fc^i?yyy^7yrt«^Mu z^x&Wh-ttrtUfct^y^y vtr 
>7-rm^. MmzntcT>iri-mi-<ommmm$iU*mxMm£titcT>^ 

h;uzm^xMi£mm^zmc&wmmmmwz.mm£iv?>o mm, 

l^m^v^yVlc#\,^xy°vyrJ*%m?^ZZb\c£Vi/~^yi/yy 

[0 0 17] 

UXv—jj/V/V—? (WLL) ^fAtSt5t)©ffc5„ L-^L^^tj N ^ 

Mifl FDMA, T DMA/ F DMA, CDMA#) RXI/XmiM^T 4 
AMPS, GSM, PHS|) Sr^i"S^i:*S 

[0 0 18] 
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ft\<DmWfcffliX°t3:, E^Sfi^^ h^XM^K^o E3£ 

mm) ftx^yhttS*/-^ XTJ«ft»7-5 3i3E« (D F TXliF 
[0 0 19] 

<DV-7±??-piteffim<Dim'<j>—> mz-tz. m$±jffa (nor) 

#ffj (*B#ffFffiiBSS0 8/9 8 8, 5 1 9*) |CHI*S*bfc*«fe*fflV^* 

-TSTvt^t w-^igfflT-f 5#S<da— v? 3 loco-y-z-tr^-ir 

[0 0 2 0] 



^ h^bstssns. 9* &ftr*s9, *ipj©^©95 

Y;vt, ^©ftgKjftfi*^ V AsKW&Zti*£Sfr<ir Ww£©IW©E 
mm <9 M L t S3 It 5 n © fc ©#iiu ©# <9 M L it 5 ~ ©¥*&» 

£>.£©##* LV\, £-ft*Wftfi^-<^ hA-£. *0>ft^l$fcM*'<* IvHiig 
* ft £ ^fi*-^ * h /V t © ^ ^ h 5 * u y =■ * -/V- K*S6 T- h 5 

[0 0 2 1 ] 

r©? 7 *?-*&© l o©HM5«i-eH\ S&tttcov>-Cfi>ffl$ft5iIi^S 



37i^^ hM-t, ^(Dm'omi.tpicftmmtem^i' h^bm-&£ti±±x 

-rs^tfeTtSo mft\ ft^te&m*^ ^©s^r^x^-jitT-©®:!^ 
tt&ttjftm^ir h/wwmtisxvm't&z burnt z. *v^»x, dft 

[0 0 2 2] 

f lrotT'^y^ft, mfDMX^^y Mr*r-f-5Sfflfi* 
[0 0 2 3] 

*^«8-C«> ^'V^TAB, «©&«CltfcPHSlft^n ha;V 
_hlf5_hfB©#a3f^"©*H#fFW«®0 8/7 2 9, 3 9 0^ r©±5ft 
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JPA#3.sy hfci, Hjg&fifc^S, P H saltan ba^flS* 

ffl$*l5„ HSteBW^-f t^WTAfi, W*n-#/WV-7" (WL 

L) ^?At|5!Sii5 0 ^JSWWfto^WWit^ifi^aSilSWLL^-^^ 

y-T-tmn 1/^7-^0)^? -fry 5S^fWff(powER control wit 

H SIGNAL QUALITY ESTIMATION FOR SMART ANTENNA COMMUNICATION SYSTEMS) J £ 
M-r5*iiElf*C>*H#ffttlM^0 9/xxx, xxx-^- (1 9 9 8^2J3 6 B 

-ttmtfh* *%mtt, »f t^§fc?) ioxB2oH±©wt^ 

%m~r% v^»* 5 s DMAWf Afctsvvc f>HJ£-e# 5 r. t 6>*» 

*^-fiJ#ST^-fe^ (F DMA) , =--K^W#ST^irX (CDMA) , Xii 
^f!MT^"fe7 (TDMA) gflfSrftffl-t-srtAS-e*. #*i±s »f\ F 
DMAtifr^^lx-S (TDMA/ F DMA) „ 
[0 0 2 4] 

gift, *lfiWSrlllfet?f 5^-^^—>3> (BS) (DSHtftyigs^&U 5 

vavjcaav^-cs^sna. «tio3i4, ico^^y i^flHH o 

0 3&*<&i^&tf£«{;:o^-Cfi*ttltL-C\ l*lCDfi*tttt£;ft/c^?>y 

9fl^m-7v±yVmt (DSP) , ;mio«±©ftffl^f ^nT'n-fcyf- ( 
MPS) , ^VM*lO^±CDMPSX01oW_hcODSPC>M*©^ffi©7 P n^ 
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29, 3 9 0^Wi0 9/xxx, x x x^#IJ}lfcV\ LVSUfeJ^ 

Btyfl 0 StfeVvT^n^S V^^-O^ffiT'HJte^^ ^il&Ot/n^ 
9 **9Kn-K$ft-tLTDSPXH:MPS (loXlifi*) 

m^i*. Hit 106. 1, 106. 2, • • 1 0 6. m-t?^$tLTV^„ £?4 

SfB^^y^-e^MK^^^a-^^y^^. (TDD) SrfrPo *55W4, £ 
tit, SW}tB8»Lfcfc©-C*)5*»P>, m\Kte7 ! ^--7^y?*mmft^ 
ti/O^V\ lot, Bill, liL^Mv^-^^f-ygy, minRXf 

Tyx-^-ejiK^K^-r^x^-^wy^^ (fdd) srffiffl-rs-^-^^T 1 - 

, RFiMipM^tiT, mfffl7yft*tl 09. 1, 109. 2, • • 1 0 9. 
•?W&&> & 5 t> CDtfS^ v 5 * JUX'lTteiifl, % Ltl© ©AST tn ^T'ff fcfrft 
£>W*«SRFa=yH 0 7. 1, 1 0 7. 2, ■ • 107. miLtMJJl 
[0 0 2 5] 
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[0 0 2 6] 

nil, JtLTtrofcVlCnflWfi^^ h;K7»- ^r^*»fe©J|ft5fi*^^ 
[0 0 2 7] 
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^a^ti5„ ^ryrtwts, Ji&s^^rieiia^So #Tv^ft# 

(4, 1 ofiLtflXPIHHSE (IF) JftiST-RF^tTs/TW^tK -^b 

mflroTVxTif^-©^ .RtfrnflrorVT^i^l 0 9. 1, 1 0 9. 2, 
••109. mfcflWtSRF^y M07. 1, 107. 2, • • 1 0 

^ ^ fc^ft 5 So^fMaSS:* A-T 5 n 1 i 9 »T $ JlT h ± V\ B2 
(4, fM¥S2 03. 1, 203. 2, • - 203. mfc^U rtHbil, M 

ft±5i^ n^ati, rf^-^ bfar°i : f?j:frtiTt > £<, z Lra*^«/£tt 

, glf«<»JpA#3---y htig^/i-r^v-rif^^ir^So X, ^aii, #i 
203. 1,203. 2, • • 2 0 3. m&^U ^O^, ^<Z)=g-* fi, mfl 

MaHSMJfiH:, RFlf|«lC7°p^7v7';V7y7"3y/-!-^/7-fM^ 
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7 , ny/^V7-f;^gt'Cfo | 3> rixtt, *ttiKA® r^ffj#p#fpj (_h 

fB©3KH#fFtBJgi?0 9/x x x, xxx*) CH^Sil/fcWLL^^A©^ 
-^^-Va^tMSRFWAl 0 7. 1, 1 0 7. 2, • • 107. 
m&SIJfe-f SlgfctefflSftS. iCDGC4 1 1 4fi, fll#li:Httic*7-fe y b * 

[0 0 2 8] 

Q) ©S*#*{f*^ii9^^-^$tL5«**^^xxl— >3^T-fe5 0 ft 

ot, bwm^aa^iim^ffl-rst, ^?>-y :/ : ?{f-^§■/^- 

* b«JI&5fB^W£5;W^-^fc*S^m£;ix5o lot, #»>93SL 

[0 0 2 9] 

yyyj±{ki-?)^Wi%:&*^t?RFi/7^Al 0 7. 1, 1 0 7. 2, "10 
7. mSrftffli-5C fc-efe5 0 lot, &j£ffitf><Z>mfl<Z>&fgf1\ S^C7yf 
ATfeSo 0 2 te x Miff 2 03. 1 N 203. 2, • '203. m£^L 
, r©*-a~ x ^rcO#^«, RF^f^l 07. 1, 107. 2, "107. 

RFa^yH#jl;fcot'i)j;<, * LT«*#««ttT?H:ftV\ 1 
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LT, (St/SB) ^^JE-TSr fc^-CtS. 5*5? 

[0 0 3 0] 

!4, iO^^P^y^li, flt^ntyfl 0 5 ( 1 oJ^_k»D S Pgfi 

'()ix.TV ,i 5 0 DSP /X * n 7 s n -fe y f - LT r © i 5 * f 
[0 0 3 1 ] 

-^v^a^y^MMf^&S^lifi* Iffyntyf 105 (lofiJLh 

^ww^a^tifc^^v; v^ft^-sriificDi^asn^^^vy ^ 

[0 0 3 2] 



£H5„ g?»PHST1ilo©7U-A^5msT'fc5^f) 1 Ztlfe, 100 

L^7Al:fffl^5PHSm ai^h«S#5 71/-A (2 5ms) 

->-7V^^3 0 0ms ^ti-lif9aS$^5o 
[0 0 3 3] 

TL ©<£ 5 *7 >^.Mfcffl&#5 1 o©7?^fi, «fcffiB:5>^A-efc5^SB^ 
[0 0 3 4] 

ffi * 5 ^ ^ a f 5 «t 5 1 * >V y y A -e«3E § *ufc ^ efiT^ * j. ,vx^ik>m £ 
iSfllfi*^ h/v**-Ti:, -©**«, ^^yfw^xpfj • -w 

, • • ofc2 jcfcrom-cft-iJi^SJLfc^^AftJl-e 

[0 0 3 5] 
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V4 feoff -§-§r#{CfF«^5o 

[0 0 3 6] 

Sit, T^-j-Tl— 1 0 9^^(t5T>^-t-*T-CD«:T'&5m^^LV\ i = 

~rz&g%mm&m& t n r^-r 0 l^hs^t^ £tL5 phs 

fnll, MftH^Miffl^-SIS (DQPSK) -CfeS. lot, w ± = 

fmiffl7yTtT^S?o) Ici5a6ffll*n*'<t«-i'y 1 j(t) 

y 1J (t)=w 1J * fn(.(t)) 
fiU ()*{*, 

[0 0 3 7] 

. . m ) fcflMft-c, Wft^nSmxrav h y ^x«t5: fc-e 

Hfcl] 



w = 



w m 

*fLT I w tJ I 5. H^cO^tSfi, ^-W-'/ay 

9 ft££;K5o *ttiJRA» r^$ij^#^j (_h|B© 

*lfMH0 9/xxx, xxx*) fc«RS*bfcl\ 
[0 0 3 8] 

i o<D2ffiMMfc*s^x , mz>-<? w®fi (xttw) -efcSo fit, 

Wit, -jRYt^nfc (BP*), >)t/^-7^-;wi-ynf 
(73^7.7-^ • 41/9) fit, m=2, 4M8©i^|;^t;^-7^v-;U 
% 

% generating an orthogonal set of weight using a complex 
% version of the Walsh-Hadamard matrix. 

% the weight vectors can either be the row or colomn vectors 

% of the base matrix W. 

m = 4 ; % m i s the number of antennas 

pos=[l + sqrt(-l) 1-s q r t (-l)]/s q r t (2) ; 

neg=[-l-sqr t (- 1) 1 - s q r t (- l)]/s q r t (2) ; 
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a 2=[p o s ; n e g] ; 
a 4=[a 2 a2; a2 -a 2]; 
a 8=[a 4 a4; a4 -a 4] ; 
if (m == 2) 

basis = a 2 
else if (m == 4) 

basis = a 4 
else if (m == 8) 

basis = a 8 

[0 0 3 9] 

9, {fib, W(4+lSt^-l#M^#p»itT^-/WMJ^^T-fe5 0 
DFTgj 

ft) &w^«^s^jijF^, ip^^-y^^i (fft) ©l*^^ 

T-&5„ rftbtt, WCDtf (XttW) TNfcB, ffl.U j 2 = - lT-&5o 
[ft 2] 



e i2M(m-lf! 



[0 0 4 0] 

■fTu~mmiStiZ>k^K\^ W.-^9 9 — (flfctf, tfJAfl©) fcfrfc?) 

-CI 8 0° t5g!^-4iSi|7l'-t-|i, f 7 h/5Sl 8 0° /mtfc 

9, ^LTA0^18O° /m£9*T*§^©;5W*LV\ 
[0 0 4 1] 

[0 0 4 2] 
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feW/^-y (_kiBlfti££#!£) ^#x.5rt^i«9M*-r5^i:^-c^ > 

^Ji4, h/WfrHt; (VQ) t?&5o VQCD^troV^Tii, ifWfR. M. 

f^-fi h/Hr^-ft (Vector Quantization) J s IEEE ASSPv^y 
> fit, S2^ 1 9 8 4"^4£ (ISSN-0740-7467) 

[0 0 4 3] 

5 t LT, ^m^^-SrSc^ST-^-rii^trtt. 



[ft 4] 



[ft 3] 
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zum^hZo *mmmt\±, pm^m^? (0tjx.fi, P A»§en©y^ 

?)#<cD^Wm^^ h/Vtf5#£LTt>±^ («T«otftWSr#IS) 0 ffiffl-fS* 
[0 0 4 4] 

1. pflrofi^^ ^l. (rjibtt, w ± (1 = 1, • • p) t?SStu5) "C 

**-h-*-5. »*u<tt, pis, y^-ha— if©»-c*>D, ^LT Wi i4, 

Jda-K^ b/V (v k (k=l, • • n) -e*$tL5) Tf^^-h-fS. 

2. hfrZbK (flPt»4H = l, • • P^'ti-) , 4t©l = l, 
• • nld*tL||w i -v k ||S||w 1 -v 1 || t*5«t5*k^t±l-t- 0 i^i±, 

yKJH0!tl| • • ||fc:Jsvvc rftsffij ) . ;rr-«fflf5S'¥i±, ratej 
fcWSft, Sot, *SEa-^yyKrarc*>6©iiS»4L 

[0 0 4 5] 

i"5. h/Wv k i:iBrg-Snfcfi:*^ lvK*>«:«rn k -e*L 

4. «^ h^fc, ^ft&aMfr&SftSa-K'-** b * J: 
y y BP*>s *©tU|c«rfTV\ 

[IK 5] 
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2 



© M ro^o* t £ a* , 'h £ ft* i- v v- a K 6 d 2 <fc 5 >h £ v ^ fl» if 5 tf»«r* 

[0 0 4 6] 

^ JvV&v k (k=l, • • n) roa-M^ h/Wtg-a-$^fcn k S^ 



6. SPt2-M5o 
[0 0 4 7] 

^©^-tH^f*, iE*{E^ h/vcoH> 



[ft 6 




[ft? 
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^ b/Vw 1;k ^?lJfc^5^by ^^tfcV^T#mffi^# (SDV) fcl&ffU * 
UT^a-K^? h/W k (k = l, • • n) n-K^ h/kv k i^$^ 
fcn k S:*^ h/Vw 1>k t^v^svD*Hfrr5rtl;:J:t)#? > tLfc±fcSi|# 

[0 0 4 8] 

U it-rwgfr-rzt; Y/v^h'O, tr^b, 4o ($^n) ©a- h/wtfs 

;*LT^£;ft, B3am 3 3 3, 3 3 5, 3 3 7&tf3 3 9 i #-!§■# ft 
^LT0 3 bT*iX 3 4 3, 3 4 5, 3 4 7 SO' 3 4 9 i #-!§-# it £ft5„ 12 

{@©^y i^vcom^li, ffi0k::fc^Tx-C*^£;ft/C^5o hZ>$)MU<D=i-Y 

h/ls&MtfBKflBfeZtl, Z-fttbte. 03 aCD3-K^ h/W3 3 3, 33 5 
, 3 3 7&t>*3 3 9-efcSo #jftf9SL.®B^ h/Ht, ^©SEfi 

roa-px^ h^i:^^, £M£4o<7?f»«(c##J1-£o ::ftib««©«# 
(4, 0 3 afC ; £Ji3 O3^Lt0 3b|:jS«3 1 3"e^£*U 
T3 aM3 b{C#*KP l 1 -P4 1 XtfP l 2 -P4 2 -e^§turv^5„ ffit© 
SPtiC&ttS^-K-i^ B3b©3-K^ 4 34 5 

, 3 4 7M3 4 9!t #fil©lt©l^ b;u©tV hn^ Ktfc5„ 
ot, 0 3 b©3- K"<? h^3 4 5(4 S 0 3 a©f«P2 1 |:jolt54o©I 



[0 0 4 9] 

BiJ»^tt, mWtSM (SVD) wffiffl^-^t-t-S. 3-K"**M'WR 
l. pflrofi*^^ h^ftWfci-S^hy [w 1% • • w p ] fc*svvcW 

5. 

[ft 8] 



Ivv. *x| 

NHMI 

[0 0 5 0] 

^ ©1^? 1 ©fit LT1«^5„ 3fcfc<tf, 

[0 0 5 1 ] 



-Brf (cftfflT^ 5„ 0iJx.fi, R. M. ^w>f*©JiteSClR*#IHS*bfcv\ 

a, y\f-r-L. r. ft^»2is^»j*& r L pcfiim^o^T^ ivvirT- 

•f^B»#'l4tag (Note on the properties of a Vector Quantizer for LPC 
Coefficients)] , • v^T" AX • =f 2 —DA- • v^ — j"/K |6 2t, |? 

8-8% 1 9 8 3^, 1 0^, ^2 6 0 3-2 6 1 6-<— > 5 fc#(i$tLfcV\ icO 

[0 0 5 2] 

hat— FojBcfcD^^TfcJ^. HIW^v^tAt?^ y^-b^- 

fcv\ fet, VQ*ife©aij©ldl0^«l (*>&*«»J©VQiaH!:«M-e#5) 
-eft, ftigft&i»©nffl©£^<^ h/w^*Sl-^ttr6»^y v^/V©fi 

[0 0 5 3] 

©BiJ©»*ff^©llo;^sfcjf i: ft 5>:5©WLL-^fA [r jsv-c 

fflt^nioa-K^ h/noss^rt, ^-^©Sfig^t-f?. r. t 

Xii^^^r-i'a yrt-C-ff^niri/f-l 0 5 \£$3^Xfttl:t>tiX i> <tV\ 
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[0 0 5 4] 

5 * * 7E5W» b ft v MWAi»©ff 9**^^ x a lev ^ 5 c i ^ 

mutism -ixit asr, tB^y^-^-^j^sfi^sij^i^ 

[0 0 5 5] 

* + * h^ixS,, 

[0 0 5 6] 



ft -f u - ir * 5 1 -f ^ ^ffl KRW- $ ftfc* US ft 1 »© 9 V ^ -Mfcffix (i»3?S 
[0 0 5 7] 

5 0 :©'/5aV-'/gy|:*SV^, ftffl"f^ rft^frj fi^? b/WifEft 

-e&iK rsiij jarr-je^t-a. aHi^w^^-f±. y^-h^-$-t/v 

fiU 0 T H, SgWfi»f^t?*> 9 , *Lta tj (j =1, • -m) ^"^^ 

-C*5o ffiot, T*2fctf>'-fX:6SfcV'*£-|i:H:, fll*y 1J (t)=w 1J * 
fn(s(t))is, i^v-^yx^itlwUfl^i*!;, i#l©7>ft 



[*9] 



[0 0 5 8] 

SffSM^ a t 5r^orcDy^-b a— iP — nt #£*®t;:«ff -t* fc ft , 
^Itm^fcfcfLTfflfcj&gtfS w*a t | 2 Xli I w*a t | £**li-T5w 

&s$W5„ ma*, Jitaco rftig/^j y^b$f£tiz>k(Dr°h& 0 r 

W^a ± %&*#i-2>) IZMVX, ^t/Vf^itPNLTYlr?fft5r 
Bcio] 



/WL7Y-201og 10 (-L^ L) <*2? 

max|w, *a / | 

rcDPNLTYii, /h$^ft"efcScDdW4L-V\ 
[0 0 5 9] 

(y*-h3— ifKBBiLfc) rsMRi^j n&Rv lyy?^} m#-em 
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[0 0 6 0] 

0¥M»5a®#^M7y^A||fJ)5. lot, i/5ai/">3 
yfcfc^r, 3£«£H]«f*H:, ft ©arc* Siis 

fib, a ^HSWfr^flWM^T?* 9 , a tR H:5^ASB»T?fcD, ^LTtII r. 

, y = 0Oj((4, ^H^yy^/^WMSriftL, 7 = 1 ©jitii, * 

[0 0 6 1 ] 

ftfc 1 2«©J^i l9/t5o PNLTYfffl3o©txF^7A«S$$}i s ^© 
^fl5^1iI»-a-f+#:N^l 0, OOOT'fcoT, 7 ©jgtfS 0 

, 0. 5 ft VI. 0 (^£fc«M6reifc) ©ii^fcovvr** 

04 a, 4 bfttM c^£tVTV^2> 0 ^T^tPNLTYT'fc 
5„ fi^V— ^^^fcfrftfrftV-'fc, 7=0. 7 = 0. 5At5v = l. 0CD 
i^lC, PNLTYW^ffili, 14. 6dB, 15. 0dB&U:2 9. 

ldBT-&5„ Hfc, «S$tL?>iPA#^-^^ h©8 0%i^PJjg-f Sfc&irii, 
^^V^^Pfl^^V^C^i-S^S'iV^Tl 6. 0 dBftVL-l 9. 8 

[0 0 6 2] 

D FTfi^i'-jri'J/y^Sftffl^nfct a Iz-J'g l 0 

, OOOSO^ffCtU r = 0, 7=0. 5&t)«7 = l. O^^do^T, 

tT5t!tlt PNLTY©^tStfif2, 7 = 0, 7=0. 5fttf7 = l. 0©I 

-a-iC, #*, 5. ldB, 5. 2dBM7. 3 dBf$>5„ 

lPA#-3-=y h©8 0%tSiarrsOlCiKK4ife*H:, 6. 1 
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LV 5„ 

[0 0 6 3] 

„ rov/^^gyfiitt, irt-t,, 10, o o o[UcD|$fii-*f U 7 = 

0, y = 0. 5RXfy = l. 0 ©jfrg-Ko^T, @6a s 6bS.tF6c(r 

PNLTYCfW, V = 0, 7=0. 5RXfy = l. 0 <D#g-(r, 5 
. 4dB, 5. 0dBW4. OdB-CfcS. IK, *L5JDA#3.= y h 

©8 0%fcaim-5©t^S43fe*tt, ''tk 5. 3dB 

[0 0 6 4] 

[01] 

w as** s n s * * t 1 - *y a v © ggflr msm# t, as*t r f * * 
#r ©£flr£»K««a#jii!&# 5 3 y©£{t &s 

SSfllRFS|5^tS:^-HT?*»«. 
[03 a] 



-42- 



[03 b] 

(*5iSU i-fc^T^ L^*fi^fi§£ffi*i^-f0 
[04 a] 

feoT, y Ctfl'v) m>0 &±\Cy^yj») t^HO, OOOHlWltfTSr 

tTo/t*-a-copNLTY^.gcDtx h^ASr^-f-Ei-efcSo 

[04 b] 

fcot, vtt^O. 5TM10, 0 0 OmwftfTSrfTofcil^COPNLTY^ 
[04 c] 

feor, yfsasi. o (^KJSMsr^tt) r-MHo, ooosorfT^ofc 

i^OPNLTYRSiOt^ h^5Afr^i"Htf*>«. 
[05 a] 

*^roioro#1St*^^Tl o, o 0 0|lI<7)fWTSrfTV\ y = oro#-g-[c 
[05 b] 

*^©10(0#t[C*^V^tlO, 0 0 0|Hl<7)fWTSrfTV\ y = 0. 5 <Z># 
5. 

[05c] 

^HJ©lO©#tS(cS<5V N 'Cl 0, 0 0 0|SI©fWTS:fTV\ 7 = 1. 0©I 
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5 0 

[06 a] 

^mmm\(owm-m-5^x 1 o , o o o ®(DWif%m\ y = o (om-B-ic^ 

[0 6 b] 

^fPj^SlJCD^gfeS^VT 1 0, 0 0 OHCDtftfr^VV 7 = 0. 5<DM-a- 
[H6c] 

*3SW«)BiJroW«fcS<3v^Ti o, 0 0 0HI<ojtfT*m\ y = l. 0<d#-^ 
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Figure 3(b) 
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